1. Introduction {#s0005}
===============

In Saudi Arabia, patients perceive community pharmacies as a first line of contact prior to a physician vis**i**t, as is the case with many developing countries ([@b0085], [@b0065]). This is a concern to the public, in particular, as medications are dispensed for inappropriate indications ([@b0085]). Such practices are threatening to patients' safety and to the potential development of drug resistant pathogens, especially with the uncontrolled dispense of antibiotics ([@b0010], [@b0120]). Under the Saudi law, only licensed pharmacists are allowed to practice the profession of pharmacy. This law requires pharmacists to dispense drugs with a valid physician prescription only ([@b0020]). Despite having a clear law that regulated the dispense of prescription-only medications, several studies have documented breaches of the current law SA Bawazir, 1992 ([@b0020]).

In 1987, 10 years after the Saudi law of pharmacy practice was passed, 85.4% of pharmacies in Saudi Arabia dispensed antibiotics promptly ([@b0020]). In 1992, the percentage of dispensing prescription drugs without a prescription was 35% (SA Bawazir, 1992), an alarming percentage after 15 years. The percentage of non-compliance to the law was as high as 98.9% in 2001 in the Eastern Province, a large region of Saudi, where only 1 pharmacist out of 88 community pharmacies surveyed refused to dispense an antibiotic without a prescription ([@b0010]) illustrating that the vast majority of pharmacists do not comply to current pharmaceutical law in Saudi Arabia.

Dispensing medications without a valid prescription can have devastating consequences in the long run. For instance, it can impact patient compliance to prescribed medications, which is a worldwide concern ([@b0010], [@b0035]). It will be more likely that patients do not take their medications if they do not get the proper diagnosis or education from a physician; and simply suffice by managing symptoms with prescription medications from pharmacies. Yet of more concern is prescription drug abuse, addiction and overdose, as controlled substances are dispensed without a valid prescription.

In the present study, we assess the magnitude of pharmacy compliance with local laws and regulations that govern dispensing of prescription-only drugs in the Kingdom of Saudi Arabia. These results represent the first true reflection of the current situation of pharmacy compliance with appropriate dispensing practice of prescription-only medications.

2. Method {#s0010}
=========

In the current study, 150 community pharmacies across Saudi Arabia were randomly selected to assess the magnitude of compliance/noncompliance across the country The pharmacies distribution is as follows: Riyadh (36 pharmacies), Jeddah (24 pharmacies), Madinah (20 pharmacies), Hail (15 pharmacies), Qassim (33 pharmacies) and Sharqiah (22 pharmacies) ([Fig. 1](#f0005){ref-type="fig"}A). All selected cities represent major regions in the country. The study was performed over a period of 3 months (between Oct 2014 and Jan 2015). A total of 10 prescription-only medications for various indications and with a high risk profile of adverse effects were selected for the study. The researchers posed as patients and requested to purchase one or two of the selected medications.Figure 1Non-compliance rate with prescription-only medications in Saudi Arabia. (A) Major regions where both community and hospital based-pharmacies were visited. (B) Overall non-compliance rate with the law of pharmaceutical practice in community pharmacies in Saudi Arabia. The bars represent the average of approved and rejected rates of dispense for the prescription-only medications across the major regions in Saudi Arabia. Statistical analysis was performed using the unpaired *t* test, and error bars represent the standard deviation among the medications surveyed.

The list of drugs is presented in [Table 1](#t0005){ref-type="table"}. The same requests were submitted to hospital pharmacies, the government sector, for comparison between the two settings.Table 1List of requested medications without prescriptions.Medication nameIndicationMethyldopaAntihypertension ([@b0120])CodeinePain Management ([@b0115])Isosorbide DinitrateHeart Failure ([@b0105])EnoxaparinAntithrombotic ([@b0080])NitroglycerinStable Angina Pectoris ([@b0110])CiprofloxacinComplicated UTI and other infections ([@b0050])VerapamilAntiarrhythmic ([@b0030])WarfarinPrimary and secondary prevention of VTE ([@b0025])DigoxinPermanent atrial fibrillation (AF), heart failure and left ventricular dysfunction ([@b0100])PropranololAntihypertension ([@b0060])

3. Statistical analyses {#s0015}
=======================

Descriptive statistics were produced for requested medications. Surveyed community pharmacies were scored as per their response to each requested medication. Responses were calculated as percentage of non-compliance with laws and regulations per drug per region ([Figs. 2](#f0010){ref-type="fig"}). Also, we calculated the overall percentage of non-compliance for each requested drug ([Fig. 3](#f0015){ref-type="fig"}). Data were analyzed using SAS version 9.3. A chi-square test or Fisher's exact tests were used to analyze the categorical data. All statistical tests were conducted with a 2-tailed alpha of 0.05.Figure 2Prescription-only medications approved dispense rate in 6 major regions in Saudi Arabia. Pharmacies were scored per region and per medication. The percentage of approved or rejected dispense was calculated based on the number of pharmacies surveyed per region. Bars represent the percentage of approved dispense only.Figure 3Incidence of dispense for prescription-only medications in Saudi Arabia. Incidence of dispense was calculated per medication. The average of approved dispense per medication was calculated from the 6 regions as well as the average of the rejected dispense per medication. Statistical analysis was performed between the groups and a significant difference between approved and rejected rates was calculated (*p* = 0.09).

4. Results {#s0020}
==========

4.1. Prevalence of non-compliance with the pharmaceutical professional standards regarding the dispense of prescription-only drugs {#s0025}
----------------------------------------------------------------------------------------------------------------------------------

We assessed the prevalence of noncompliance across major cities in the Kingdom ([Fig. 1](#f0005){ref-type="fig"}A). On average, the percent approved dispense of prescription-only drugs across 6 regions in Saudi Arabia is 63% and the percent rejected dispense is 37% ([Fig. 1](#f0005){ref-type="fig"}B).

4.2. Percent distribution of approved dispense of prescription-only drugs across Saudi Arabia {#s0030}
---------------------------------------------------------------------------------------------

Non-compliance was scored as percentage of approved dispense ([Fig. 2](#f0010){ref-type="fig"}) and as percentage of rejected dispense per region. Across all regions, the only two drugs that were rejected to be dispensed at some pharmacies are as follows: *Enoxaparin* in the regions of Qassim and Sharqiah only and *codeine* in the regions of Qassim, Riyadh, Sharqiah and Hail. Interestingly, the percent of approved dispense was on average above 50 percent for the remaining 8 drugs ([Fig. 2](#f0010){ref-type="fig"}).

4.3. Codeine is the least dispensed prescription-only medication in Saudi Arabia {#s0035}
--------------------------------------------------------------------------------

We further analyzed the data collected from the major 6 regions in Saudi Arabia to assess which prescription --only drug is most likely to be dispensed and vice versa. Among the 10 studied classified prescription-only drugs, *Isosorbide Dinitrate* had the highest incidence of dispense, at an 86% approved rate of dispense, followed by *Enoxaparin* at 82%. The prescription-only drug that had the lowest incidence of dispense was *Codeine*, with 4% approved rate of dispense, followed by *Ciprofloxacin* at a 57% approved rate of dispense ([Fig. 3](#f0015){ref-type="fig"}). Collectively, these results illustrate an alarming rate of dispense of prescription-only medications in Saudi Arabia.

The same medication requests were made to pharmacy departments in governmental hospitals in each of the investigated cities \[data not shown\]. Unlike community pharmacies, requests were rejected in the absence of valid prescriptions, demonstrating that laws and work ethics are well observed in the governmental settings. While there are many explanations for the observed violations of drug dispensing laws, financial gain cannot be ruled out as the main reason.

5. Discussion {#s0040}
=============

Non-compliance to the pharmaceutical law governing dispense of prescription-only medications is a common malpractice in Saudi Arabia and other developing countries ([@b0085], [@b0020]). Such practices do not only reflect the pharmacist's misconduct, but it also puts a patient's life in danger ([@b0075]).

While a number of studies have previously investigated the dispensing malpractice in confined cities in Saudi Arabia, the present study, however, is the first of its kind to rather assess pharmacy compliance over six major cities in Saudi Arabia. In the current study we assessed the community pharmacy compliance with dispensing regulations that prohibit the dispensing of medications in the absence of a physician prescription.

The profession of pharmacy mandates a pharmacist to comply with international ethical standards of care and it holds the pharmacist responsible for malpractice ([@b0095]). A study by Bawazir and colleagues more than two decades ago, reported that more than 35% of medications dispensed without prescription in Saudi Arabia were prescription only drugs \[SA Bawazir, 1992\]. More recently, a study conducted in the region of Riyadh reported 49% of the medications being dispensed was prescription-only ([@b0015]), indicating an unfavorable increase in the malpractice over a period of more than 20 years.

The rate of non-compliance across community pharmacies in Saudi Arabia is alarming; however, the extent of non-compliance to dispensing high risk prescription-only medications has not been thoroughly investigated. We report that the non-compliance rate with dispense of prescription-only medications across 150 community pharmacies across 6 regions in Saudi Arabia is as high as 63%, a rate of appreciable concern.

The relatively narrow therapeutic index of digoxin and warfarin makes them toxic without appropriate use ([@b0100], [@b0025]). Digitalis toxicity is a well-documented problem for many years due to their narrow therapeutic index, and thus prescription of digoxin usually requires through estimation of renal and hepatic functions as well as close monitoring ([@b0070], [@b0100]). However, surprisingly the rate of approved dispense for digoxin in community pharmacies without a valid prescription is as high as 59%. Warfarin adverse effects hospitalization accounts for 33.3% of hospitalized cases ([@b0040]), yet the approved dispense rate across community pharmacies in Saudi Arabia is at a high of 63%. Additionally, having prescription-only drugs with narrow therapeutic indices readily dispensed will likely increase hospital related visits due to potential overdose or toxicity. Although 66.6% of pharmacists in a previous study perceived unwanted professional behavior about controlled drugs, as an ethical problem ([@b0005]), it is intriguing that the rate of non-compliance is well above 65% with the vast majority of the prescription-only medications surveyed in the current study.

The likely outcome for patients of non-complied pharmacists includes increased risks of adverse drug reaction and its consequences such as death, reduced functional abilities or long-term disability that may require use of medical resources such as nursing homes, hospital visits and hospital admissions, which as a result increases the health cost and expenditure ([@b0045], [@b0090]). Reports of Chronic Obstructive Pulmonary Disease patients indicated that poor adherence to drug therapy and disease management leads to emergency hospitalization ([@b0055]). Dispensing malpractice can also be viewed as an ethical issue, where privately run pharmacies demonstrated their preference of financial gain over patient's safety. Dispensing malpractice does not only affect the patients, but also the provider, the physician and the significant healthcare consequences that dispensing malpractice possesses, makes it an imperative public health concern.

In conclusion, dispensing malpractice remains a major threat to public health. The vast majority of pharmacists do not adhere to the law that governs dispense of prescription-only medications, thus neglecting the harms that such practices would cause to the community. We suggest that in addition to the necessity of establishing a code of ethics for pharmacists in Saudi Arabia ([@b0005]), a close and constant monitoring of pharmacies by the responsible authority figures such as the Saudi FDA and the Ministry of Health will minimize and reduce potential misconduct. Also, the authorities should provide further education and training for pharmacists to emphasize the potential devastating and detrimental consequences of negligence in pharmacy practice to the public health.
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